Pharmacokinetics of fosphenytoin in patients with hepatic or renal disease.
The pharmacokinetic behavior of fosphenytoin (FOS), the water-soluble prodrug of phenytoin (PHT), has been characterized in normal subjects. This is the first study of the effect of hepatic or renal disease on the rate and extent of conversion of FOS to PHT. A single dose of fosphenytoin (250 mg over a period of 30 min) was administered to subjects with hepatic cirrhosis (n = 4), renal disease requiring maintenance hemodialysis (n = 4), and healthy controls (n = 4). Serial plasma concentrations were measured, and pharmacokinetic parameters were calculated. The mean time to reach the peak plasma FOS concentration was similar for each of the three groups. However, the mean time to achieve peak plasma concentrations of PHT tended to occur earlier in the hepatic or renal disease groups than in healthy subjects. The half-life of FOS was 4.5, 9.2, and 9.5 min for the three groups, respectively. There was a trend toward increased FOS clearance and earlier peak PHT concentration in subjects with hepatic or renal disease. This finding is consistent with decreased binding of FOS to plasma proteins and increased fraction of unbound FOS resulting from decreased plasma protein concentrations associated with these disease states. The conversion of FOS to PHT was equally efficient in subjects with hepatic or renal disease and healthy subjects. Although the differences in pharmacokinetic parameters between the three groups were not statistically significant, these data suggest the need for close clinical monitoring during FOS administration to patients with hepatic or renal disease. To minimize the incidence of adverse effects in this patient population, FOS may need to be administered at lower doses or infused more slowly.